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Abstract: Long-Term Changes in the Perception
of Job Characteristics: Results from the Belstress
II—Study: Els CLavs, et al. Department of Public
Health, Ghent University, Belgium—The aim was to
explore long-term changes in the perception of job
characteristics—based on the Job Content
Questionnaire (JCQ)—in view of the changing labor
market in Western societies. A total number of 2,821
workers from nine companies were involved in the
longitudinal Belstress-project. Data were gathered on
two occasions with a mean time interval of 6.6 yr. At
both times, participants completed the JCQ which
measures the perception of job demands, job control
and social support. In addition, the instrument contains
questions regarding physical job demands, job
insecurity and impact of world market competition
(WMC). Changes over time in the perception of the
different dimensions of the JCQ were evaluated within
a sample of 2,490 respondents who remained in the
same job. A statistically significant long-term stability
of all JCQ scales was found. As far as intra-individual
changes over time are concerned, the population
showed a modest average increase in the perception
of job demands, control and support of approximately
3%. Long-term changes in the other scales were larger,
with an average increase of 10.3% in job insecurity
and 15.5% in impact of WMC. Substantial variation in
these two scales was found at the level of the company
and in some socio-demographic factors. While
perceived job characteristics remained relatively stable
over an average period of 6.6 yr, a substantial increase
was noted in job insecurity and the impact of WMC.
These dimensions are becoming increasingly important
within the context of economic globalization and labor
market flexibility.
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For many years, work-related psychosocial factors have
been considered to have important implications for health
conditions. The perception of stress at work has been
extensively studied and related to health outcomes. Many
of these studies were situated in the field of cardiovascular
health", but associations have also been demonstrated
with respect to mental health®, musculoskeletal disorders®
and sick leave®.

One of the most influential and widely used models in
this field is the Job Demand-Control (-Support) (JDCS)
model, introduced by Karasek in the seventies™ ®.
According to this model, the most adverse health effects
are expected when workers are exposed to high
psychological demands in combination with low decision
latitude or job control, which is labeled as ‘high job
strain’. At a later date, the model was extended to a third
dimension, social support at the workplace by supervisors
and co-workers”. The ‘iso-strain’ hypothesis states that
people with high strain and low social support, labeled
as ‘isolated strain’, are most vulnerable to negative health
effects. The Job Content Questionnaire (JCQ), a self-
administered instrument, was designed to measure
psychosocial job characteristics in a standardized way®.
The instrument also contains a measure of physical
demands of the job, because the ‘demanding’ aspects of
work relate to both mental and physical loads. In addition,
the instrument was supplemented with items assessing
the perception of job security and the impact of world
market competition (WMC) on perceptions of demands,
control and job security. Validity and reliability of
different versions of the JCQ have been demonstrated in
several studies® *'?. The attractiveness and broad
international usage of the instrument is attributed to its
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simple use, short length and predictive validity.

This study addressed the issue of long-term changes
in the perception of the different dimensions of the JCQ
over an average interval of 6.6 yr in people who remained
in the same job. The first objective of this study was to
find out whether or not there is a statistically significant
long-term stability of the JCQ scales. Long-term stability
was examined for the three core dimensions of the job
strain model—job demands, job control and social
support—in addition to the supplementary scales of
physical demands of the job, job insecurity and impact
of WMC. Our hypothesis was that the job characteristics
scales are significantly stable over a 6.6 yr time interval,
as in previous studies which have reported the stability
of the scales over periods of five years'® and four years'®.
The second objective was to explore the particular nature
and extent of intra-individual changes in job characteristic
scales over a period of 6.6 yr on average. In view of
increased globalization and flexibility of labor markets
in Western societies over the last decade'>'?, it was
hypothesized that perceptions of job characteristics would
be influenced by these trends. We especially expected
the perceptions of job insecurity and the impact of WMC
to have increased since these scales were added to the
JCQ, in order to respond to the rapidly increasing
importance of factors at the organization, especially,
global economy level contributing to increased demands,
job insecurity and lack of control®.

Methods

Study population

Long-term evolutions in the perception of the different
dimensions of the JCQ were explored using data from
the Belstress-project, a large epidemiological cohort study
about job stress, cardiovascular and other health issues
and sickness absence. Belstress is the Belgian part of
the European JACE study'®. Between 1994 and 1998, a
total of 21,419 respondents, aged 35-59 yr, from 25 large
companies or public administrations across Belgium were
involved in the first phase of the study. Although this
population cannot be considered representative of the
Belgian workforce, it is fair to assume that the sample
contains substantial variation in exposure to job stress.

In 20022003, some companies with whom good
cooperation had been achieved in the first study phase
were selected for participation in Belstress II. Nine of
the original 25 companies or public administrations were
involved. Within these companies, all persons who had
participated in Belstress I and who were still at work,
were invited to participate in the second phase. Overall,
52% of the original population was no longer available
for participation due to decease, chronic disease,
retirement, resignation or dismissal. Within three
companies from the secondary or manufacturing sector,
major reorganizations and restructuring measures had
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been carried out, as a result of which, 73% of the original
study sample was no longer at work at the follow-up.
Some important reorganizations had also taken place
within four companies from the service sector; 47% of
the population was no longer eligible for participation.
Within two public administrations, 33% was no longer
eligible, which was mostly due to natural retirement. A
total number of 2,821 participants remained which was
67.2% of the eligible population. In both phases of the
study—Time 1 (T1) and Time 2 (T2)—respondents were
classified into occupational groups according to the first
digit of the International Standard Classification of
Occupations!?. Results presented here are based on
observations in 2,490 participants who did not change
jobs during the interval between T1 and T2. Since the
aim of this study was to explore changes in the perception
of the work environment, we wanted to rule out changes
that were due to objective changes in job title.

The Belstress study was approved by the ethics
committees of the University Hospitals of Ghent (UZ)
and Brussels (Erasmus).

Job characteristics scales

In both phases of the study, participants completed a
self-administered questionnaire containing the
recommended version of the JCQ®. Psychological job
demands were measured by five items that relate to mental
work load, organization constraints on task completion
and conflicting demands. Job control or decision latitude
was composed of two subscales: ‘skill discretion’, or the
level of skill and creativity required on the job (six items),
and ‘decision authority’, or the possibilities for workers
to make decisions about their work (three items). The
dimension of social support at the workplace also
consisted of two subscales: ‘supervisor support’ (four
items) and ‘co-worker support’ (four items). In case of
one missing value per (sub)scale concerning the
dimensions of demands, control and support, the mean
value which was calculated over the set of remaining valid
(sub)scale-items for that particular respondent was
imputed, picking up 5% more valid cases at most.

Beside the three core dimensions of the job strain
model, the JCQ instrument contains some additional
scales¥. The scale of physical demands contained five
items on physical exertion, static and dynamic physical
loads. Perception of job insecurity was measured with
two questions, evaluating the respondent’s assessment
of his or her present and future situation regarding job
security. Impact of WMC was measured by three items
that relate to the threat or the impact of competition from
world trade on the respondent’s perception of job security,
work pace and influence over the way things are organized
at the workplace.

All JCQ items have four response categories ranging
from ‘fully agree’ to ‘fully disagree’, except for the item
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Table 1. Basic characteristics of the job characteristics scales (N=2,490)
Number Tl T2
of items Mean Range Cronbach Mean Range Cronbach
(SD) alpha (SD) alpha
Psychological job demands 5 30.5 (6.4) 12-48 0.73 30.6 (6.1) 12-48 0.71
Job control 9 68.3 (12.0) 26-96 0.82 69.2 (11.4) 24-96 0.81
Social support at work 8 22.6 (3.7) 8-32 0.84 229 (3.5 8-32 0.82
Physical job demands 5 9.5 (3.4) 5-20 0.87 9.5 (3.3) 5-20 0.85
Job insecurity 2 3.4 (1.3) 2-8 0.70 35 (1.4) 2-8 0.70
Impact of WMC 3 6.0 (2.5 3-12 0.89 6.4 (24) 3-12 0.87
WMC=world market competition.
Table 2. Changes over time in the perception of the job characteristics scales (N=2,490)
Spearman % in same Mean difference ~ Mean% change CI mean%
cross-time category— T2-T1 (SD) change
correlation [kappa coefficient]
Psychological job demands 0.50%%** 68-[0.36] 0.10 2.8 (22.5) (1.9; 3.7)
Job control 0.60%** 74-10.47] 0.872 3.0 (18.3) (2.3;3.8)
Social support at work 0.38%%** 65-[0.29] 0.362 3.7 (20.5) (2.9; 4.5)
Physical job demands 0.72%%* 79-10.57] 0.03 4.3 (29.0) 3.2;5.5)
Job insecurity 0.48%%** 70-[0.39] 0.112 10.3 (46.3) (8.5;12.1)
Impact of WMC 0.67%%* 79-10.57] 0.392 15.5 (46.1) (13.7; 17.3)

CI=95% Confidence Interval; WMC=world market competition; ***=p<.001; »=Paired-Samples 7 test p<.001.

concerning future job insecurity which has outcome
categories ranging from ‘very unlikely’ to ‘very likely’.

Statistical analyses

Cross-time stability in the perception of the different
JCQ scales was assessed with non-parametric Spearman
rank correlation coefficients, which are based on the
ranking of data. Kappa coefficients were calculated as a
measure of agreement between classification at T1 and
T2 into high and low levels of the JCQ scales. For the
purpose of examining the nature and extent of changes
over time in the perception of job characteristics,
differences between the scores at the first and second
data collection were computed. Whether the average
differences were significantly different from zero were
tested by means of Paired-Samples ¢ tests. Besides the
differences in absolute values, proportional changes in
the scores were calculated [((T2 -T1) / T1)* 100].
General distributions of these percentage evolutions were
considered, with the Komogorov-Smirnov test to assess
normality. In analyses of variance, mean percentage
changes in the scores were compared between categories
of gender, age, educational level, occupational class and
company. In case of more than two categories, Scheffé
post hoc tests were conducted in order to make pairwise

comparisons of the factor level means.
All statistical analyses were performed using SPSS 10.0
software.

Results

Perceptions of the JCQ dimensions were measured on
two occasions in a sample of 2,490 workers with stable
job titles. The time interval between the first and second
phase of the study ranged from four to eight years; the
mean interval was 6.6 yr (SD 1.13). The majority of the
population (67%) was male. The sample contained 17.2%
executives, 47.1% white-collars and 35.7% blue-collar
workers. Participants were aged 40—-64 yr at the second
phase; the mean age was 50 yr (SD 4.88).

Table 1 shows basic characteristics of the JCQ scales.
Internal consistency of the scales at both times of data-
gathering was good or acceptable, with Cronbach’s
alpha’s ranging from 0.70 to 0.89.

The extent of changes over time in the perception of
the JCQ dimensions is shown in Table 2. Cross-time
correlations were highly significant for all scales,
although substantial differences exist in the strength of
correlation. High correlation between the two
measurements was found in the scales of physical job
demands and impact of WMC, while the scale of social
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Table 3. Changes in the perception of job characteristics’ scales in relation to socio-demographic and environmental factors

(N=2,490)
% changes
Psychological Job control Social support Physical job  Job insecurity Impact of
job demands at work demands WMC
Mean p* Mean p* Mean p? Mean P? Mean p* Mean P?
Gender 0.03 0.29 0.02 0.38 0.00 0.63
Men 2.0 2.8 4.1 4.1 16.1 15.8
Women 4.6 3.5 2.6 4.9 -1.8 14.9
Age 0.12 0.08 0.71 0.50 0.00 0.25
40-49 32 4.0 3.7 4.8 11.2 16.3
50-64 2.5 2.2 3.6 4.0 9.5 14.9
Educational level 0.99 0.94 0.30 0.47 0.02 0.99
Higher 0.9 1.8 3.1 5.6 16.1 10.5
Middle 32 35 5.0 3.6 4.5 b 15.0
Lower 4.0 3.6 3.1 39 10.7 20.1
Occupation 0.51 0.10 0.06 0.21 0.29 0.00
Executives -0.5 0.2 22 4.9 19.3 9.0
White-collars 2.7 3.7 4.7 53 4.7 12.4
Blue-collars 4.6 3.5 3.0 2.8 134 233 b

WMC=world market competition; 2=Multivariate: adjusted for other factors in the table and additionally for company; b=p<.001

(results Scheffé Post Hoc tests: significance of difference from first category).

support at the workplace had a weak cross-time
correlation.

At both observation times participants were classified
into high and low levels regarding the six JCQ
dimensions, based on the median-split procedure. When
considering the proportion of participants staying in the
same category (high or low) at T2 as compared to T1, a
similar pattern regarding long-term changes emerged: the
percentage staying in the same category and the
corresponding kappa coefficient were high with respect
to the impact of WMC, physical demands of the job and
job control, while the Kappa coefficient was only
moderate with respect to social support, job demands and
job insecurity.

In order to explore the extent and nature of long-term
changes in the perception of job characteristics in more
detail, Paired-Samples ¢ tests were conducted and
percentage changes in the JCQ scales were calculated.
Scores in all six scales increased on average but without
statistically significance for psychological and physical
demands of the job. Long-term proportional changes in
the three core scales of the job strain model—demands,
control and support—as well as in physical job demands,
followed a fairly regular and uniform pattern. The
percentage changes were not excessively large and
according to Komogorov-Smirnov tests a more or less
normal distribution was approached. On average, the
population showed a modest increase in the scores of

approximately 3%. This rather normal and regular
distribution of evolutions was especially true for the job
control scale. In contrast, the patterns of long-term
evolutions in perception of job insecurity and WMC were
rather irregular; they were less normally distributed and
showed more excessive changes. On average, the sample
was characterized by a substantial increase in job
insecurity (10.3%) and impact of WMC (15.5%).

We also examined whether changes in the perception
of the JCQ dimensions differ in relation to socio-
demographic and environmental factors (Table 3). Apart
from physical job demands, there was significant variation
in the long-term changes of the scales between the
different companies, irrespective of age, gender,
educational level and job title. This difference at the
company level was most manifest with respect to changes
in job insecurity and the impact of WMC.

The percentage increase of the six job characteristics
scales was rather homogeneous across age and
educational level (with the exception of job insecurity),
and occupation (with the exception of impact of WMC).
Gender differences were more pronounced with less
increase of psychological job demands in men and less
increase of social support in women, who showed a slight
decrease in perception of job insecurity.

For the analyses presented here, workers whose job
title changed between T1 and T2 were excluded. In Table
4, mean JCQ scores at baseline are compared between



Els Crays, et al.: Long-Term Changes in the Perception of Job Characteristics 343

Table 4. Comparison of job characteristics scales at baseline between workers who stayed in the
same job (N=2,490) and workers whose job title changed (N=331)

N=2,490 N=331 p?
Mean (SD) Mean (SD)
Psychological job demands 30.5 (6.4) 32.2 (6.7) 0.00
Job control 68.3 (12.0) 70.4 (12.2) 0.28
Social support at work 22.6 (3.7) 22.6 (3.3) 0.83
Physical job demands 9.5 (3.4) 9.2 (3.5) 0.99
Job insecurity 34 (1.3) 3.5 (1.3) 0.29
Impact of WMC 6.0 (2.5 6.5 (2.5) 0.12

WMC=world market competition; »=adjusted for age, gender and educational level.

workers who stayed in the same job (2,490 participants)
and workers whose job title changed from T1 to T2 (331
participants). The subgroup with job changes showed
significantly higher mean job demands scores,
independent of age, gender and educational level. When
long-term changes in JCQ dimensions were explored
within this subgroup with changing jobs, a distinct pattern
emerged (results not shown in table). Cross-time
correlations for all JCQ scales were still statistically
significant, but Spearman correlation coefficients were
somewhat weaker with respect to psychological job
demands (0.45), job control (0.58), social support at work
(0.34) and physical job demands (0.67). An important
difference was found regarding the long-term change in
physical job demands: no slight increase was established
in those whose job title changed (the average increase
was only 0.5%, SD 29.1); moreover, a statistically
significant mean difference in T2-T1 scores of —0.47 was
found according to the Paired-Samples ¢ test (p<0.01).
Also notable is the distinct pattern for change in job
control perception: a larger average increase of 5.2% (SD
21.4) was found within the subgroup with changing job
title, as well as a higher mean difference in T2-T1 scores
of 2.26 (p<0.001). In addition, those whose job title
changed had a smaller average increase in psychological
job demands of 1.7% (SD 26.0) and a somewhat larger
average increase in social support at work of 5.0% (SD
18.9).

Discussion

Main findings

The aim of this study was to explore long-term changes
in the perception of the different dimensions of the JCQ
over an average interval of 6.6 yr, in a population of 2,490
participants who remained in the same job. A statistically
significant long-term stability of all JCQ scales was found.
As far as the nature and extent of intra-individual changes
over time is concerned, the perception of psychological
and physical job demands, job control and social support
remained relatively stable over the average period of 6.6

yr, while a substantial increase was noted in feelings of
job insecurity and impact of WMC.

Several studies have highlighted the importance of
assessing cumulative working life exposure to job stress
rather than measuring job characteristics at only one point
in time, since this reduces the risk of misclassifications
due to inaccuracy in assessments®**2>. In some studies,
short-term stability of job characteristics scales has been
demonstrated with cross-time (one year) correlation
coefficients for job demands ranging from 0.64 to 0.68,
and for decision latitude ranging from 0.64 to 0.76'%26-27,
Cross-time correlation coefficients in our population are
lower compared to these, but are still highly significant.
Stability over time was clearly highest when it concerns
perceptions of rather objective aspects of the workplace,
such as physical load and globalization in the
organization. Overall, our findings regarding the long-
term stability of job characteristics scales are comparable
to the results of two other studies. A statistically
significant five-year stability of job characteristics scale
scores was shown in a population of 458 Japanese
community workers, with moderate intraclass correlation
coefficients for the decision latitude scores (0.63) and
the job demands scores (0.55)'®. Similar findings were
also reported within an American cohort study including
21,290 female nurses: correlation coefficients over a four
year period were 0.60 for job control, 0.54 for job
demands and 0.41 for social support'®. In addition, in
developing a Work History Questionnaire, Landsbergis
et al. discovered that retrospective assessment of job
demands and job decision latitude using scales with a
limited number of items had a moderate correlation with
longer JCQ scales when assessing the same job at later
dates, while the assessment of workplace social support
was more weakly correlated with the JCQ scales?®. These
studies however provided no, or only little, information
on the exact nature and extent of long-term changes in
the perception of job characteristics as measured by the
JCQ, especially with respect to the supplementary scales
regarding job insecurity and the impact of WMC.
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Within our population, a modest average increase in
the perception of psychological and physical job demands,
job control and social support at work of approximately
3% was noticeable. The percentage changes in these
scales, and most of all in job control, were not excessive
and approached more or less a normal distribution. On
the whole, these results are in line with findings from the
Third European Survey on Working Conditions in 2000:
between 1995 and 2000, a relative stabilization was found
for job control and support from colleagues, as well as a
minor intensification of work and a slight deterioration
in physical demands®™. The core JCQ scales showed some
notable responsiveness to change since the cross-time
correlation coefficients were weaker for those whose job
title had changed at the follow-up. Also, a distinct pattern
of intra-individual changes in these scales was found in
the subgroup, with a smaller average percentage increase
in psychological and physical job demands, and a larger
average percentage increase in job control and social
support at work. Weaker correlations between baseline
and follow-up scores of psychological job demands and
job control among workers who experienced job changes,
as well as a notable increase in job control levels in this
group, were also found in the Japanese five-year follow-
up study'.

Long-term evolutions in the perception of job
insecurity and the impact of WMC followed a rather
irregular pattern with more excessive changes. The
sample was characterized by a substantial mean increase
in job insecurity of 10% and in the impact of WMC of
15.5%. Karasek added these two scales to the JCQ
instrument because of the rapidly increasing importance
of factors at the organization and, especially, global
economy level®. Over the last decade, the labor market
in Western societies has indeed undergone profound
changes characterized by globalization of economic
relations, increased flexibility of the job market, an
increasing number of precarious jobs and high levels of
job insecurity'>!'”, These trends are reflected in our
results: although perceptions of job characteristics only
changed in minor ways over an average period of 6.6 yr,
changes in perceptions regarding factors at organizational
and global economic levels were less uniform and more
pronounced.

Most likely the observed changes in the perceptions
were not attributable to the ageing of the participants,
since no cross-sectional associations were found between
age and the different JCQ scales in our population. One
exception to this however is the perception of job
insecurity, which was negatively related to age. Therefore
the observed increase in the perception of job insecurity
was probably underestimated.

We found considerable variation in the long-term
changes in perception of job characteristics at the level
of the companies. Several studies have shown
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associations between the organizational context and level
of stability on the one hand and the perception of
psychosocial job characteristics and job insecurity on the
other? 3%, A notable gender difference was found in
relation to the perception of job insecurity, with an
average increase of 16% for men, while the situation for
women was better at almost 2%. Although the difference
was independent of educational level or occupational
class, it could be that even within the same occupational
class, men are more likely to be employed in rather
unstable jobs with higher risk of discharge, while women
prefer rather low-profile jobs with more stability and
security. It has been suggested that the experience of
unemployment and job insecurity is more problematic
for men because they perceive work as their core role in
society, while women are protected by their alternative
role in taking care of the household and children". This
could also explain why men and women perceive their
situation of job insecurity in different ways, even though
they are facing the same changes in the labor market.

Limitations of the study

The main limitation of this study is that the results are
not based on a random sample of the working population,
as a result of which our findings cannot be generalized to
all workers in Belgium. However, the population contains
substantial variation in companies and occupational
groups. The selection of nine companies at T2 was mainly
based on practical grounds. Since, however, no
considerable differences in socio-demographic factors or
perception of job characteristics at baseline were observed
compared with the non-selected companies, it is fair to
assume that this selection does not significantly bias our
results. Within the nine companies involved, all prior
participants of Belstress I were invited to participate in
the second phase of the study. More than half of the
original population in these companies was no longer
eligible due to retirement, resignation, dismissal, chronic
disease or decease. Some companies had undergone
major reorganizations with subsequent discharges as a
result of which the population of possible participants
had been reduced considerably. Obviously this results in
a survivor-bias within our population. When comparing
the study sample with the ‘drop-out’ population, a healthy-
worker effect indeed becomes visible. At baseline, the
‘drop-out’ population perceived significantly less job
control, more job insecurity and more impact of WMC.
Consequently, it is likely that the increases we observed
in feelings of job insecurity and the impact of WMC were
underestimated. Of the eligible workers, 67.2% actually
participated in the study. The non-respondents were on
average older and lower educated, which might have
influenced our results.

In exploring the dynamics in the perception of the JCQ
scales, 331 participants who changed job category
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between T1 and T2 were excluded from the analyses.
This was done in order to rule out changes in perception
that were due to objective changes in job title. Evidently
this does not mean that we have excluded all possible
objective job changes. First, only those whose job title
changed according to the first digit of the International
Standard Classification of Occupations were excluded.
Also, no information on changes of job contents within
the same job title was available. In particular, workers
often gain skills or get promoted with time and age.
Therefore, it cannot be excluded that the modest average
increase in perceived job control within the study sample
is related to this natural process.

Implications and future research

The Belstress II study was set up mainly to explore
long-term dynamics in job stress perception in relation
to health outcomes. Based on our results, perceptions of
job characteristics appear to be relatively stable over time,
which is of importance for work-related health research.
A few studies have shown that health effects are more
harmful when exposure to job stress is cumulative®3?,

Our results regarding the increase in job insecurity and
impact of WMC have serious implications for public health.
Several studies have pointed out that job insecurity and
precarious employment have adverse effects on
psychological well-being and health status®! 33-3%),
Additionally it is suggested that high levels of job
insecurity have negative implications for the
organizational effectiveness due to a decline in
employees’ commitment and job performance®. Based
on these findings, we recommend that job stress studies
should not only take job characteristics like demands and
control into account, but additionally focus on job
insecurity and impact of WMC. Within the context of
the changing labor market, these dimensions are
becoming increasingly important. Moreover, it is
suggested that the adverse effects of job insecurity are
largely independent of other psychosocial job
characteristics** 4V,
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